a 'lively temperament' on which Pfeiffer's calming influence was exerted without deranging a life-long mutual regard. Indeed in two years Koch made him first assistant and two years later in 1891, Director of the scientific section of the new Institut fur Infektionskrankheiten. A final proof of the high regard Koch felt for Pfeiffer is the fact that he was preferred above all others as his assistant in the plague investigations in India (1896) and on malaria in Italy (1898) .
On returning after his travels to the difficult atmosphere of Berlin, he had the satisfaction of being appointed to the newly established chair of Hygiene and Bacteriology at Konigsberg (1899) . Here he completed the construction of the research institute and organized its working. In 1909 at the age of 51 he became Professor at Breslau. Here he remained for the rest of his working life, except for short honorary appointments to Heidelberg and Berlin, and, of course, during the First War when he was Director of Hygiene in the Second Army on the Western Front ranked as 'Generalarzt'.
Although the portrait we have of Pfeiffer from contemporaries still living shows him to have been a kindly and mellow old man, it need not be supposed that he was not more forceful in his early days. He was known to have uttered 'hard words about scientific opponents' and, indeed, his writings show that he would not stand any nonsense. But he was always polite. In any case his many 'replies' to other authors should not be taken as choler, but as the normal behaviour of the day. The literature was then so small that notice was bound to be taken of contrary findings or opinions. Now, there is a reasonable chance that no one will see them.
Pfeiffer's handling of scientific opponents, difficult colleagues and matters of administration makes it clear that he must have been a man of authority, but he certainly did not use this gift to further any ambitions outside his scientific work. He is said to have been indifferent to honours and, indeed, we have record only of the Pasteur medal of the Swedish Medical Society in gold (1910) and two German awards. He, however, did appreciate the Military Order of the Crown (3rd class) bestowed on him for his work in India, which, humorously, he thought was more dangerous than active service.
His election as a Foreign Member of the Royal Society took place two years after his retirement.
He is one of the very few whose names have been enshrined in bacterial genera, but by 'some inexplicable, clerical mistake' the term 'Pfeifferella', intended by Buchanan to apply to the influenza group, became attached to glanders with which Pfeiffer had never worked (R. E. Buchanan, General systematic bacteriology 1925, p. 420. Baltimore. Williams and Wilkins). 'Dear old Pfeiffer, if he knew about it, would have smiled!' Our portrait shows Pfeiffer, before his retirement, in his middle sixties.
Pfeiffer's Scientific W ork
Pfeiffer's major discoveries were made early in his career during a period of prodigious activity between 1892 and 1896 in which he published 34 papers. After leaving Berlin for Konigsberg and Breslau his work was on a com paratively minor scale.
One of the two subjects with which Pfeiffer's name is closely associated is influenza. He was the first to describe in all essential detail and in a recogniz ably accurate way not only the influenza bacillus but its relationship to the epidemic influenza of 1890. In his first paper (1892) he refers to his bacillus as the 'Erreger' of influenza. There was never much doubt about his claim until in the great pandemic of 1918-19 some workers failed to find Pfeiffer's bacillus and thoughts turned to the possibility of the pandemic being due to one of the viruses which were then coming into common knowledge. As Pfeiffer complained in 1925, the refined methods of 'modern bacteriology' did not seem to him to have produced anything very convincing, and he was not alone in holding this view. However, in 1933, the influenza virus was discovered by Smith, Andrewes and Laidlaw, and it has been concluded by others that Pfeiffer's bacillus 'has lost all but historical interest' in relation to the causation of this disease. On the other hand swine influenza is accepted as being due to two agencies, a virus allied to the influenza virus and a bacillus closely related to Pfeiffer's, and many think that the pathology of epidemic influenza may more easily be explained by an association of this sort.
A leading authority in this country regards Pfeiffer's bacillus at present as 'an important and dangerous human pathogen' but whether it is a chance or essential concomitant of the virus in pandemic influenza cannot be decided until we have 'another influenza pandemic comparable in magnitude with that of 1918'.
If his bacillus has been in eclipse as an infective agent it has been remark able as a stimulant of nutritional research. In his first paper (1892) he remarked that it could not be cultivated in series on ordinary media. In his second with Beck in the same year he argued that the slight growth in the primary culture must be due to a carry-over of nutritive material with the inoculum. He supposed that this might be 'complex proteins' from blood or sputum. Since human blood was a convenient source of complex proteins he introduced a drop onto his plates and found that subcultivation in series was then easily obtainable. In 1893 he was able to report progress. He separated blood into plasma and corpuscles and found the activity of the corpuscles even greater than of whole blood. He then lysed the corpuscles and filtered the lysate and found this filtrate equivalent to whole blood. At this point he went astray. He thought his filtrate was 'pure haemoglobin', and since this remained active after heating to 70°C and even slightly active after 100°C, it could not be functioning as an oxygen carrying mechanism. The iron must be the active principle, but he could get no action with any iron compounds available to him. Pfeiffer was quite right as to the iron pigment, proved some derived from the corpuscle, shown 45 years later to have been coenzyme I.
Pfeiffer's analysis of the growth factors of his bacillus was certainly the first effort of this sort and it remained the only effort until the outbreak of curiosity which took place during the pandemic of 1918-19. It was, in fact, the im mediate cause of the development of a school of microbic nutrition and a remoter cause of a vast biochemical activity in related fields.
Following the work of Pasteur with attenuated viruses, it was clear that a process of immunization against infectious disease was possible and the study of the mechanism of this method of conferring resistance soon overshadowed the more practical aspects of the matter. It was generally agreed that infective bacteria introduced into an animal were liable to disappear and two schools of thought developed, one of which ascribed the disappearance to phagocytic activities of the body cells and the other to the killing power of the body fluids. The polemic between these two schools waxing and waning between 1890 and 1910 and longer, led to a vast amount of ad hoc research designed to refute the opposition. At one time it seemed that the discussion was in any case futile. In 1890 Behring showed that immunity against diphtheria and tetanus was due to neither of these anti-microbic mechanisms, but merely to neutralization of the toxins excreted by the bacteria. At that time there was a tendency to generalize on these admitted facts which clearly led to profitable commercial activities. It was, however, soon found that immunity to many or indeed most infections could not be ascribed to 'antitoxic' mechanisms and the 'humoral' and 'cellular' protagonists took new heart. It was at this stage (1894) that Pfeiffer again came into prominence. A great epidemic of cholera had been raging during 1892 in Hamburg and Koch was, of course, the chief scientific adviser. He had isolated the cholera vibrio and shown that the spread of the disease was by water-ways. All administrative actions were based on the idea that cholera was spread by one specific vibrio. In practice, however, it was found that many vibrios were to be detected in areas free from cholera and grave doubts developed as to whether it was wise to base action on ideas which were certainly novel rather than on the old view that cholera and typhoid depended on unknown conditions in the soil.
In this difficult situation Pfeiffer was called on by Koch to show that these intrusive vibrios were not cholera vibrios at all. Pfeiffer had already in 1889 worked on Vibrio metchnikovi and shown that this was quite a different organ ism from V. cholerae. His method was to inoculate guinea pigs with the two vibrios and to test those which recovered for immunity. Guinea pigs recovered from cholera were immune to this vibrio but not to V. metchnikovi. Similarly guinea pigs immune to V. metchnikovi were still susceptible to cholera. This was the first demonstration of cross-immunity tests which have had many applications to the present day. This method was applied to the Hamburg vibrios with the result that Koch's authority was not again assailed.
During this work it was noted that the vibrios inoculated into the peritoneal 240 Biographical Memoirs cavity of normal animals rapidly multiplied but the same vibrios in an animal which had recovered from the infection underwent 'bacteriolysis', i.e. they rapidly swelled up, dissolved and disappeared in 20 minutes. This took place without any cellular activity whatever and in fact the serum of an immune animal produced the same lysis in the test tube. This is the 'Pfeiffer phenomenon' which is still in use for differentiating closely allied species.
The chief fame of the phenomenon rests, however, on its effect on the humoral-cellular theory. As Pfeiffer remarked many years later, Metchnikoff's idea that immunity was due to phagocytosis received a check from which it never recovered. It was impossible to ascribe the lysis of vibrios in 20 minutes to phagocytosis, when manifestly there was none.
Pfeiffer had become interested in comparing cholera 'toxin' with the diphtheria toxin of his colleague Behring. Cholera seemed to him to be as 'toxic' a disease as diphtheria or tetanus, but he was unable to find any toxic substance in the filtrates of cultures until autolysis had taken place. The toxin was bound up with the vibrio and antisera made with this complex was active purely against the living vibrio, not against the toxin. He invented the expression 'endotoxin' to describe this class of substance, which he regarded as an autolytic product obtainable from non-pathogenic bacteria as well as pathogenic.
Pfeiffer, of course, attempted to use the serum of recovered animals for therapeutic purposes but found that it was ineffective owing to the rapidity of death. For preventive purposes, however, it was highly active. Pfeiffer was under some pressure by commercial interests to produce a curative serum, but declined.
It seems that Pfeiffer at one time thought that his new type of specific cholera lysin might be a valid explanation for immunity in many diseases. He and Kolle had found the same type of reaction in typhoid and Bordet's demonstration of haemolysins with similar characters to Pfeiffer's bacteriolysins, suggested the possibility of lysis being a general form of non-cellular immunity. Pfeiffer, however, was a man not easily carried away from the facts, and he readily admitted that there was something in the work of the cellular supporters. He particularly referred to the work of Almroth Wright which tended to combine the two views.
The work of Pfeiffer and Kolle on typhoid showed that animals could readily be immunized and it was not long before they made attempts to immunize man. This field had, however, been opened up independently by Almroth Wright a short time before and Pfeiffer took no part in the practical development of this routine. Curiously enough the last scientific paper Pfeiffer ever wrote, with Lubinski, in 1930, related to the futility of taking typhoid vaccine by the mouth.
A survey of Pfeiffer's work in immunity makes it clear that he was the prime originator of many fundamental concepts. He was, for instance, the discoverer of lytic antibodies in the serum of recovered animals and the first user of such antisera for differential diagnosis of allied organisms, and indeed for the serodiagnosis of disease using known antigens. He demonstrated that these antisera had protective actions in disease and founded the scientific principles of active immunization. Thus he may well be said to have catalyzed practically all knowledge of anti-bacterial serology.
Where will be his permanent niche in a monument to advancers of medical knowledge in the practical field it is impossible to judge. It may well be argued that serum immunity is of little account, now that a chance observa tion, skilfully exploited in later years, has led to forms of treatment which need take no account of serological matters. However, the turning wheel will no doubt in time bring Pfeiffer's discoveries again into prominence.
His influenza work is not open to the same objection. Here he started an entirely new line of approach which was not appreciated for 25 years and then exerted an influence in very wide fields of abstract science.
Pfeiffer's work on influenza and immunity is the basis of his repute, but, of course, he touched on many other fields as a glance at the bibliography will show.
In 1892 he became interested in coccidial infections in his laboratory rabbits and was the first to describe the development cycles of this parasite. He ended his monograph with the speculation 'It is possible that the malaria parasite has a development cycle outside the human body, perhaps in lower animals (for instance insects) or in the soil. These may infect man, either through dust or water, or, as Robert Koch suggested to me, through the bite of blood sucking insects.' It will be noticed that this was 3 years before Ross described the development cycle of malaria in the mosquito stomach.
His first scientific paper described a new 'Kapsel-Bacillus', usually identified as one of the Friedlander group. In the same year, 1889, came his first paper on cholera and this subject, carrying with it the whole burden of the Pfeiffer phenomenon, occupied him for 20 years in no less than 29 papers.
According to Frosch and Kolle in Flugge's Mikroorganismen (1896) the description of Micrococcus catarrhalis there given was the work of Pfeiffer. The main features, morphological and cultural, are accurately described.
One of Pfeiffer's chief characteristics as a research worker was his meticulous and masterly technique. This may well have decided Koch's preference for his help in the field. He had also in common with Koch a great skill in photomicrography. His Atlas published with Carl Fraenkel as early as 1889 and subsequent illustrations to his papers are admirable.
It has been noted that after leaving Berlin Pfeiffer's output in published papers was reduced. This, of course, was due to the demands of other duties. He was responsible for the teaching of hygiene and bacteriology, and though this did not come easily to him, his lectures were of crystal clarity. His fame also attracted many assistants, and the reputation which some of these now enjoy may readily be admitted to have been earned by the care and guidance of Pfeiffer.
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Pfeiffer's end
Pfeiffer retired from the chair at Breslau in 1926 at the age of 68 and was succeeded by Carl Prausnitz, but continued to attend at the Institute for over 10 years. This was a pleasant arrangement for him because Prausnitz was an old friend. Prausnitz had been in England for some years working at the old Local Government Board's serum laboratories when Pfeiffer arrived to give the Harben Lectures in 1909. The two had been in correspondence because Prausnitz hoped to work with Pfeiffer, and this led to an invitation to translate the lectures and an offer of the hydrophobia department at Breslau. Thus from 1910 to 1923 except during the war, Prausnitz was his assistant and afterwards until 1933 in daily contact with him. The contact was ended by forces which were rapidly getting out of hand. In 1933 Prausnitz on returning from a holiday in England was arrested. He was not detained long, but, being half English, a mounting disgust decided him and he left Germany.
The record of Pfeiffer at this time shows him to have been a man not only respected as an ornament of former days, but liked by all members of the community. He was an institution available to all for advice and help. He gradually gave up work at the bench but his mental processes remained adequate and he attended the local scientific meetings. He seldom spoke but when he did it was final.
He still acted as co-editor of the Jent Bakteriologie. Physically Pfeiffer at this time was robust. He spent every Sunday in the mountains accompanied by unsuspecting new arrivals at the Institute who were made to act as pace makers.
In more sedentary fields Pfeiffer was an accomplished pianist and exponent of Chopin. He amused himself also with his own compositions. His interest in music caused him to adopt a niece of his wife and have her trained as an operatic singer. He lost his wife in 1934.
After Prausnitz left, Pfeiffer carried on at Breslau but in a world which was changing and becoming distasteful. In 1938 on his 80th birthday he was made the central figure of a Nazi rally in the University and a year later he withdrew to Bad Landeck where he had bought a little house. Bad Landeck (now called Ladek-Zrdoj) is a picturesque little watering place in the mountains separating Silesia from Czechoslovakia. He had often been there on holidays and had friends there. In fact he took a new wife there, his wife's niece already mentioned. The death of his second wife a year after he settled at Bad Landeck was a great shock to him, but he was sustained by his devoted maid Frau Hedwig (Hedel) Kohler, his two doctors, one Dr Reisky an old pupil, and a retired Generalarzt Dr Fischer, his wife and daughter.
He became a well known and respected figure in the town on his daily pilgrimage with 'Hedel' to the Forest Cemetery. He played Chopin to his friends and prided himself on his garden. He was still receiving proofs for the Jentralblatt and was a voracious reader, always taking 3 books simultaneously.
On his 86th birthday he impressed a circle of friends with an hour's discourse on his scientific life.
This was in 1944. The rumblings of war hardly penetrated to Bad Landeck. But suddenly came disaster. The Russians overran Breslau and the flight to the West began. Pfeiffer was left behind or, it is thought, declined to leave. Bad Landeck was occupied on 8 May 1945. The old man was treated with consideration. A Russian major, billeted on him, became friendly and visited him later. However, the fighting troops soon moved on and the occupation was taken over by the satellite Poles. His house was confiscated and he was confined to one room on the first floor, out of reach of his piano and even of his bed. 'Hedel', however, could not be deterred and looked after him.
And so he drifted on until the day when Erna Fischer came to break to her 'Onkel Richard' the news of her father's death. This seems to have been the breaking point. Next day, 15 September, when 'Hedel' brought him some supper upstairs, she found him lying on his sofa in physical distress. Someone was playing his piano below. She hurried for his doctor friends. One was ill in hospital, one in prison and a third found him dead.
He was buried in the churchyard of Bad Landeck Parish Church on 19 September 1945, in the presence of Frau Kohler and his remaining friends.
The facts, on which this account is based, are derived almost entirely from the writings and inquiries of Pfeiffer's old friend and successor at Breslau Dr Carl Prausnitz Giles, of Ventnor, Isle of Wight. He has read and approved the account.
Professor Dr J. Kathe of Rostock, who knew Pfeiffer at Breslau and occasionally heard of him up to the time of the Russian occupation, has been good enough to supply photographs and a 'preview' of an obituary notice to appear in the ^entralblatt furBakteriologie. The last picture of her old Geheimrat is, of course, based on letters from Frau Hedwig Kohler. 
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